importantto applications in thestratosphere andto providea practical assessment of the capabilityfor specifying theatmospheric profiles andtopography for the numerical simulation initial conditions in applied cases. Moreover, agreement between observation and models indicates the viabilityof usingthe numerical simulation models to specify pcrturbationcharacteristicsat altitudes above availab]c observations.
Sixcases ofdocumented in-situwave obscrvations in thestratosphere 2T-2s' 35-37 Perturbation magnitudes varyby morethanafactor of 2 between subjective turbulence intensityratingcategories.
Aircraftmeasured perturbation magnitudes typicallychange by 10to 100 percent forrepeated data runsat givenaltitudes withina 3-hrperiod.
Manualdata extractionfrom contourpresentationsis not precise.
Strongperturbationsare not expectedto be steadystatein eitherthe atmosphere or the numerical simulations.
In viewof theseconsiderations, tile present intercomparison resultsarejudgedto beexcellent andveryencouraging for the application of numerical simulation to wave perturbation phenomena in thestratosphere. 34
Further assessment will consider the sensitivity of the individual models and comparisons among them to the following parameters: Fig. ll(c) ) at 14 hr into the simulation. Finally at 16 hr ( Fig. ll(d) ), the wave perturbations and turbulence decay before the onset of another cycle of wave propagation, growth, and overturning. for only the 20-to 26-km altitude section of the simulation at times of 4, 9, 10, and 12 hr after introduction of the 10-kin wave at the lower boundary. In addition to delineate the instability pattern, the streamfunction contour interval resolution is decreased by a factor of l0 just below the 22-kin altitude.
The first phase, depicted in Fig. 12(a) flowat altitudes between 23krn andthecriticallevel at 25 km as shown in Fig. 12(b) for 9 hr into the simulation. At this time, rapid development of smaller scale instabilities is initiated and becomes evident between altitudes of 22 and 24 km just 1 hr later as shown in Fig. 12(c) . As the instability processes enter their later stages at 12 hr into the simulation time ( Fig. 12(d) -2054 - , vol. Ill, 1978 13Ehernberger, L.J. and Betty J. Wca. Rev., vol. 104, no. 1, Jan. 1976, pp. 57-62. Mon. Wea. Rev., vol. 111, 1983 , pp. 23,11-2361 Publicreporting burden for this collectionof information is estimmed to average 1 hourper rasl:>onae, includingthe time for reviawlnginsttuct_ons, searching exmtmg data sources, gathering and maintaining the data needed, and completingand reviewing the collection of information. Send commentsragardir_ this burden estimate or any other aspocl of thia collectionof information,including suggestions for reducing this burden, to Washington Headquarters ServiCes,Oitectoratefor informationOperations and Reports. Progress in computational atmospheric dynamics is exhibiting the ability of numerical simulation to describe instability processes associated with turbulence observed at altitudes between 15 and 25 km in the lower stratosphere. As these numerical simulation tools mature, they can be used to extend estimates of atmospheric perturbations from the present gust database for airplane design at altitudes below 15 km to altitudes between 25 and 50 km where aerospace plane operation would be at hypersonic speeds. The amount of available gust data and number of temperature perturbation observations are limited at altitudes between 15 and 25 km. On the other hand, in-situ gust data at higher altitudes are virtually nonexistent. The uncertain potential for future airbreathing hypersonic flight research vetiicies to encounter strong turbulence at higher altitudes could penalize the design of these vehicles by undue cost or limitations on performance.
Because the atmospheric structure changes markedly with altitude, direct extrapolation of gust magnitudes and encounter probabilities to the higher flight altitudes is not advisable. This paper presents a brief review of turbulence characteristics observed in the lower stratosphere and highlights the progress of computational atmospheric dynamics that may be used to estimate the severity of atmospheric transients at higher altitudes.
